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Objectives: Our objective was to examine the detection rate of routine urine cultures and genital
discharge swab cultures for the detection of gonococcal urethritis in male patients. In addition, we
evaluated the results of urinalysis for gonococcal infections and investigated the drug sensitivity of
Neisseria gonorrhoeae strains isolated from these patients.
Materials and methods: From August 2009 to October 2015, 202 men diagnosed with gonococcal
infection, based on the results of a urine culture or genital discharge swab culture, were enrolled in this
study. Initial clinical symptoms and urinalysis results were collected. The susceptibility of N. gonorrhoeae
to penicillin, cefmetazole, cefotaxime, ceftazidime, cefuroxime, ceftriaxone, and oﬂoxacin were deter-
mined using agar plate dilution method.
Results: The mean age of the patients was 29.67 ± 10.39 years, and 157 of the 202 male patients (87.6%)
were aged between 15 years and 34 years. We determined that the diagnostic value of genital discharge
swab culture was signiﬁcantly higher than that of the urine culture (90.9% vs. 67.4%, respectively). Genital
or urethral discharge is the major symptom in these patients (88.89%). The susceptibility of
N. gonorrhoeae to cefuroxime, cefmetazole, cefotaxime, ceftazidime, penicillin, and ciproxin revealed an
increasing prevalence of resistant strains in recent years.
Conclusion: Genital discharge swab culture is a more effective method than urine culture to detect
gonorrhea in patients with dysuria and urethral discharge. The increasing numbers of antibiotic-resistant
N. gonorrhoeae strains is a major problem in treating gonococcal urethritis.
Copyright © 2016, Taiwan Urological Association. Published by Elsevier Taiwan LLC. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Gonorrhea is a major sexually transmitted infection (STI) and is
a signiﬁcant worldwide public health problem. Although the
number of reported cases in Western Europe and the US has
declined in recent years, gonorrhea remains the second most re-
ported STI in Taiwan.1 Gonococcal urethritis is a common STI in
urological clinics, and the diagnosis of gonococcal urethritis usually
depends on the existence of Neisseria gonorrhoeae in culture. Most
patients who suffer from urethritis will not visit a medical center
and would rather be treated at a regional hospital. We believe thatartment of Surgery, Cardinal
ian District, New Taipei City
).
ociation. Published by Elsevier Tathe experience at our institute would be extremely valuable to
urologists for diagnosing gonococcal urethritis.
Although clinical guidelines suggest that culture and nucleic
acid ampliﬁcation tests (NAATs) are both available for the detection
of genitourinary infection with N. gonorrhoeae,2,3 in Taiwan detec-
tion is more commonly done using culture methods rather than
NAATs. Prior studies have shown that the sensitivity and speciﬁcity
of NAATs are clearly the highest of any of the available test plat-
forms for the diagnosis of gonococcal infections.4,5 However,
because NAATs are more costly, they are still not widely used in
Taiwan. Instead, urine and urethral discharge cultures remain more
common. However, for most urologists in clinical practice, genito-
urinary tract-discharge swab cultures are not routinely collected
due to the more complex methods for gathering the specimen. In
previous studies, there is no clear detection rate of urine cultures
and genitourinary tract discharge cultures, or comparison between
the different detection methods used.iwan LLC. This is an open access article under the CC BY-NC-ND license (http://
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cultures and genital discharge swab cultures for gonococcal ure-
thritis. We also evaluated the presentation of urinalysis of gono-
coccal infection and investigated the drug sensitivity of
N. gonorrhoeae in these patients.
2. Materials and methods
2.1. Patients
Among the Taiwanese male patients visiting our urology
outpatient clinics from August 2009 to October 2015 who pre-
sented with dysuria and discharge from the urethra or genital or-
gans, either urine cultures or genital discharge swab cultures were
collected. All patients who tested positive for N. gonorrhoeae were
included in the study. A total of 202 Taiwanese male patients were
diagnosed with gonococcal infection from the results of the cul-
tures. Clinical presentations when visiting the outpatient clinic
were recorded. Urine was also collected from most of the patients
for urinalysis.
2.2. Urine culture and genital swab culture
The basic deﬁnition of detection rate is “the proportion of
affected individuals with a positive test result”; however, for this
study we chose to deﬁne our detection rate as the ratio of the true
positive value to the sum of the true value plus the false negative
value. Urine cultures and urethral swab specimens were inoculated
ontoThayereMartinmedium (BDModiﬁed Thayer-Martin (MTM II)Table 1
Clinical characteristics of gonococcal infections.
Clinical presentation Positive, n (%)
Genital or urethral discharge 189 (88.9)
Dysuria 147 (77.8)
Frequency 14 (7.4)
Scrotal pain or lower abdominal pain 12 (6.3)
Fever 4 (2.1)
Gross hematuria 2 (1.1)
Pyuria 155 (91.2)
Hematuria 29 (17.1)
Urine culture 156 (84.3)
Genital discharge culture 107 (97.3)
Mixed ﬂora 17 (8.2)
Figure 1. Gonorrhea isolates oAgar (Sterile), BECTON DICKINSON HOLDINGS PTE. LTD., United
States) and cultured in candle jars at 36C for 24e48 hours. Isolates
were identiﬁed by colony morphology, Gram staining, and oxidase
testing. A presumptive identiﬁcation is regarded as sufﬁcient for
diagnosis in many settings. Gonococcal isolates that met these
criteria were picked and subcultured using GC Agar Base. Suscep-
tibility to penicillin, cefmetazole, cefotaxime, ceftazidime, cefur-
oxime, ceftriaxone, and oﬂoxacin was determined by agar plate
dilution using GC Agar plates (GC Agar Base, CM0367B, Oxoid™,
England). For disk susceptibility testing, GC Agar Base with 1%
deﬁned growth supplement was used [1.1 g L-cysteine, 0.03 g
guanine HCl, 3 mg thiamine HCl, 13 mg para-aminobenzoic acid,
0.01 g B12, 0.1 g cocarboxylase, 0.25 g nicotinamide adenine
dinucleotide, 1 g adenine, 10 g L-glutamine, 100 g glucose, 0.02 g
ferric nitrate (in 1 L H2O)].6 The susceptibility of the tested anti-
microbial agents listed in Table 1 were determined using the
standard agar dilution method according to the guidelines estab-
lished by the Clinical and Laboratory Standards Institute.6
2.3. Statistical analysis
Categorical variableswere compared using the chi-square test or
Fisher's exact test. Continuous variables were expressed as median
values. A p value  0.05 was considered statistically signiﬁcant.
3. Results
From 2009 through 2015, 202 isolates of N. gonorrhoeae were
recovered from clinical specimens. The number of annual accu-
mulative isolates gradually increased (Figure 1), from 16 cases in
2009 to 48 in 2015, to date. The mean age of the patients was
29.4 ± 10.2 years, with the majority distributed within the younger
age groups (Figure 2). Seventy eight percent (159 out of 202) of all
gonorrhea-infected patients were < 35 years of age.
When the symptoms of the patients with which they initially
presented with at urological clinics were reviewed, genitourinary
tract discharge was found to be the most common (88.9%) reason
for their visit (Table 1) and dysuria was the second most common
(77.8%). The remaining symptoms were urinary frequency (7.4%),
scrotal or lower abdominal pain (6.3%), fever (2.1%), and gross he-
maturia (1.1%). The urinalysis results for these patients showed that
pyuria was the predominant symptom (91.2%, 155 out of 170 pa-
tients), whereas only a small number (17.1%, 29 out of 170 patients)
presented with hematuria. Polymicrobial infections were found inf each accumulative years.
Figure 2. Age distribution of the gonococcal-infected patients.
Table 3
Causative organisms from urine and genital discharge and related susceptibility
rates of causative organisms to antibiotics.
Antibiotics MIC interpretive
criteria (mg/mL)
Zone diameter
interpretive criteria
(nearest whole
mm)
No. of
susceptible
isolates (%)
S I R S I R S I R
Penicillin 0.06 0.12e1 2 47 27e46 26 5.4 4.0 90.6
Cefmetazole 2 4 8 33 28e32 27 15.7 9.7 74.6
Cefuroxime 1 2 4 31 26e30 25 61.9 13.3 24.8
Cefotaxime 0.5 1 2 31 26e30 25 91.6 1.0 7.4
Ceftazidime 0.5 1 2 31 26e30 25 66.3 6.5 27.2
Ceftriaxone 0.25 e e 35 e e 83.3 0 16.7
Ciproﬂoxacin 0.06 0.12e0.5 1 41 28e40 27 7.4 2.0 90.6
Oﬂoxacin 0.25 0.5e1 2 31 25e30 24 63.6 0 36.4
I ¼ intermediate; MIC ¼ minimum inhibitory concentration; R ¼ resistant;
S ¼ susceptible.
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of other bacteria.
Of the 202 patients with gonococcal infections, 99 were tested
using both urine and genitourinary-discharge cultures, 190 were
tested using urine cultures, of which 91 were tested using only
urine culture but no genitourinary-discharge culture; 115 patients
were tested using genitourinary-discharge cultures, of which 16
were tested using only genitourinary-discharge culture but without
urine culture. Four of the infected patients suffered from a second
episode of gonococcal infection after a little more than half a year.
Their culture results also revealed different susceptibilities to
infection and, therefore, were counted as different isolates. Of the
patients who were tested using a urine culture, 84.3% showed
positive results, whereas 97.3% of patients showed positive geni-
tourinary discharge culture results (Table 2). However, after
excluding those patients who lacked either urine or genital
discharge culture, we found that the detection rate for genital
culture was signiﬁcantly higher than for urine culture (95.4% vs.
67.4%, p < 0.001; Table 2). Leukocyte esterase tests were performed
on the patients and 82.4% yielded a positive result. Fisher's exact
test was used to conﬁrm the results from the comparison of uri-
nalysis with nitrate reduction tests and leukocyte esterase tests. A
chi-square test also showed a signiﬁcant p value for this compari-
son (p < 0.001). Moreover, 2.42% of patients tested positive in a
nitrate reduction test.
Table 3 shows the in-vitro susceptibility of the causative patho-
gens from 2009 to 2015. Overall, only 5.4% of all isolates were sus-
ceptible to penicillin. Only 7.4% of gonococcal urethritis isolateswere
susceptible to ciproﬂoxacin and 15.7% of all isolates were susceptible
to cefmetazole. Cefuroxime reported a better in-vitro susceptibility
(61.9%) acting as one of the second-generation cephalosporinTable 2
Comparison of different detection methods.
Detection method Examined patients, n
For both methods applied
Urine culture 99
Genital discharge culture 99
Urine culture with/without discharge culture 190
Genital discharge culture with/without urine culture 115
Nitrate reduction tests 165
Leukocyte esterase tests 165
* Fisher's exact applied and also showed the same results.
a Detection rate deﬁnition: true positive/[(true positive group) þ (false negative groupantibiotics. As for third generation antibiotics, we found that cef-
triaxone was effective against 83.3% of isolates. Isolates seemed less
susceptible to ceftazidime, as it was only 66.3% effective. Finally,
91.6% of all isolates were susceptible to cefotaxime.
Despite the fact that different organisms are susceptible to
different antibiotics, it was not surprising to ﬁnd that the per-
centage of resistant strains among all isolates increased annually
from 2009 to 2014 (Figure 3). In 2009, the number of ciproﬂoxacin-
resistant N. gonorrhoeae isolates was 87.5%, and this increased to
96.7% in 2013 and to 100% in 2014. Cefmetazole resistance was
reported in 71.4% of all isolates collected in 2009, and that number
increased to 94.4% in 2014. The number of ceftazidime-resistant
strains was markedly increased from 6.25% in 2009 to 60% inPositive results, n (%) Detection rate a (%) p
67 (67.6) 67.4 <0.001
95 (96.0) 95.4
160 (84.3)
112 (97.3)
4 (2.42) <0.001*
136 (82.42)
)].
Figure 3. Resistant strains against different antibiotics from 2009 to 2015. (A) Cefotaxime, cefuroxime, and ceftazidime. (B) Cefmetazole, ciproﬂoxacin, and penicillin.
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this in-vitro study, the percentage of resistant strains still increased
almost twofold from 2009 to 2014 (6.2% in 2009 compared with
12.5% in 2014).
4. Discussion
In this study, we demonstrated that genital discharge swab
culture is a more effective method than urine culture for detecting
gonorrhea in patients with dysuria and urethral discharge. There-
fore, collecting genitourinary tract discharge is essential to identi-
fying patients with suspected gonococcal urethritis. Furthermore,
we provide evidence to suggest that the increasing numbers of
antibiotic-resistant strains of N. gonorrhoeae is a major issue for
treating gonococcal urethritis in general practice.
Gonorrhea is a major STI and is a signiﬁcant worldwide public
health problem. Although the number of reported cases inWestern
Europe and the US has declined in recent years, gonorrhea remains
the secondmost reported STI in Taiwan,1 where it has been listed as
one of the 61 most communicable diseases. Recent data from Japan
describe the emergence of gonococcal infections with raised min-
imum inhibitory concentrations (MICs) to a number of b-lactam
antibiotics that were once effective in the treatment of gonor-
rhea.7,8 These studies also identify an increasing proportion of
N. gonorrhoeae that displayed decreased susceptibility toceftriaxone. Out of 242 clinical isolates of N. gonorrhoeae, 34 (14.0%)
and 149 (61.6%) isolates displayed decreased susceptibility to cef-
triaxone (MIC range, 0.06e0.5 mg/L) and ceﬁxime (MIC range,
0.06e0.5 mg/L), respectively.9 In Taiwan, the number of conﬁrmed
cases of gonorrhea reported to the Centers for Disease Control and
Prevention has recently increased rapidly. In 2000, there were 361
reported cases (1.62 cases/100,000 population),10 but by 2013 this
number had increased to 2199 conﬁrmed cases (9.41 cases/100,000
population). The cumulative annual reported cases to date has
further increased up to 2947 (12.55 cases/100,000 population) as of
the end of October 2014.1 We have observed the same annual in-
crease in gonorrhea cases from studies at our institute. The
increasing rate (about 30%/y) was higher than the mean increase in
the population rate (about 0.4%/y) over the past several decades in
Taiwan. Our observations in the present study revealed the same
age distribution as the previous studies, with the predominant age
of patients being < 35 years. However, the age distribution in our
study seemed lower than that in previous studies,11 which may be
related to open-minded sexual attitudes or to precocious puberty in
recent years.
Another reason for the progression of the disease could be
related to the increased number of antibiotic-resistant strains. The
occurrence of ciproﬂoxacin resistance among N. gonorrhoeae iso-
lates with a pre-existing high prevalence for penicillin resistance in
the past decade is of great concern.12e14 Before the 1990s,
Y.-H. Lin et al. / Urological Science 27 (2016) 86e9090gonococcal resistance to penicillin had become widespread in
Taiwan,15 and today the increase in antimicrobial resistance of
N. gonorrhoeae poses a challenge to the successful treatment of the
disease. Continued surveillance of antimicrobial resistance is
essential to monitoring both the emergence and the spread of
antibiotic resistance.
Misdiagnoses and the delayed use of appropriate antibiotics are
two possible reasons for the increased numbers of resistant gono-
coccal strains. As shown in the current study, 88.9% of all patients
presented with genitourinary tract discharge, however, 91.6% of pa-
tients were asked to collect urine for culture analysis while only
54.4% of patients were asked to collect the discharge for culture. This
could be due to the clinical practice of urologists at outpatient clinics,
who use only a urine culture to detect the causative organism
because it is more convenient to collect a urine sample. However,
urine culture was shown to have a poor detection rate in our study
comparedwithgenitourinary tract discharge culture (67.4% vs. 95.4%,
p < 0.001). This result has not been reported in previous studies.
Therefore, we would advise that for all patients presenting with
dysuria and genital discharge or a urethral discharge history, clini-
cians shouldperformnotonly a urine culture but also a genitourinary
tract discharge swab culture. This may help to increase the detection
rate for the disease and ensure that clinicians apply the suitable an-
tibiotics, in order to avoid increasing the number of resistant strains.
A negative result for a nitrate reduction test is one characteristic
of N. gonorrhoeae urethritis.2 A positive test result for leukocyte
esterasewas found in themajority of patients (up to 82.42%). Due to
the above results and the convenience of urine strips, along with
the lack of microscopic examination for urine sediments in most
local clinics, we strongly suggest that clinicians collect genitouri-
nary tract discharge cultures to exclude the possibility of gono-
coccal urethritis for those patients that present with either a
negative nitrate reduction test or a positive leukocyte esterase test,
andwho have a history of genitourinary discharge. Results from the
present study indicate that collecting only a urine culture to test for
susceptibility is not sufﬁcient, and may actually increase unnec-
essary antibiotic treatments, which could ultimately lead to an in-
crease in resistant strains of N. gonorrhoeae. Gonorrhea can also
increase the risk of developing other acute infections and compli-
cations. Treatment options are diminishing because N. gonorrhoeae
has developed resistance to several commonly used antimicrobial
drugs, such as the sulfonamides, penicillin, tetracyclines, and
quinolones.12,13,15e18 An effective detection method combining
efﬁcient treatment for gonorrhea is urgently needed in order to
stop the increasing risks that are emerging for the disease.
We observed an increasing proportion of N. gonorrhoeae isolates
with decreased susceptibility to ceftriaxone in our study. However,
guidelines from the Taiwan Center for Disease Control and Pre-
vention for the treatment of gonorrhea suggest the ﬁrst choice
should be an intramuscular injection of ceftriaxone (125e250 mg
once) plus oral doxycycline (100 mg twice a day) for 7 days.
Another treatment option would be an intramuscular injection of
spectinomycin (2.0 g once) with oral doxycycline (100 mg twice a
day) for 7 days. In the current study, due to limitations of the cul-
ture methods, we were unable to evaluate the susceptibility of
N. gonorrhoeae isolates to either spectinomycin or doxycycline.
Another potential future treatment option is cefotaxime to which
N. gonorrhoeae showed higher susceptibility (91.6%) than to cefta-
zidime (66.3%) or ceftriaxone (83.3%) in our study.
This analysis has limitations that are inherent to all retrospec-
tive, single institution studies. All patients with gonorrhea that
were included in our study presented with classical symptoms
(burning upon urination, serous discharge, or profuse and purulent
discharge), and tested positive for N. gonorrhoeae from either a
urine or urethral discharge culture. However, it is possible that weinadvertently excluded those patients that either did not present
with the classical clinical symptoms, or for whom the culture re-
sults were negative, which would result in an overestimation of our
detection rate. Nevertheless, such patients were mostly women,
and therefore, might not signiﬁcantly affect our results. Further-
more, the lack of NAATs in our study could also lead to an over-
estimation. In spite of this, we believe that our comparison of
detection rates from the different culture methods provides
meaningful information. The small number of patients could
explain the lack of signiﬁcance in some of the factors analyzed and
therefore a larger study cohort would be required to conﬁrm and
support our ﬁndings.
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